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— The MAILING DATE of this communication appears on the cover sheet with the correspondence address— 

All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included 
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS 
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative 
of the Office or upon petition by the applicant. See 37 CFR 1 .313 and MPEP 1308. 

1 . ^ This communication is responsive to the amendment filed August 10. 2011 . 

2. □ An election was made by the applicant in response to a restriction requirement set forth during the interview on ; 

the restriction requirement and election have been incorporated into this action. 

3. The allowed claim(s) is/are 1-3,5-7,9-11 and 13-15 . 

4. ^ Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 1 9(a)-(d) or (f). 

a) |EI All b) □ Some* c) □ None of the: 

1 . □ Certified copies of the priority documents have been received. 

2. □ Certified copies of the priority documents have been received in Application No. . 

3. ^ Copies of the certified copies of the priority documents have been received in this national stage application from the 

International Bureau (PCT Rule 17.2(a)). 
* Certified copies not received: . 

Applicant has THREE MONTHS FROM THE "MAILING DATE" of this communication to file a reply complying with the requirements 
noted below. Failure to timely comply will result in ABANDONMENT of this application. 
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE. 

5. □ A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF 

INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient. 

6. □ CORRECTED DRAWINGS ( as "replacement sheets") must be submitted. 

(a) □ including changes required by the Notice of Draftsperson's Patent Drawing Review ( PTO-948) attached 

1) □ hereto or 2) □ to Paper No./Mail Date . 

(b) □ including changes required by the attached Examiner's Amendment / Comment or in the Office action of 

Paper No./Mail Date . 

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of 
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d). 

7. □ DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the 

attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL. 



Attachment(s) 

1 . □ Notice of References Cited (PTO-892) 

2. □ Notice of Draftperson's Patent Drawing Review (PTO-948) 

3. M Information Disclosure Statements (PTO/SB/08), 

Paper No./Mail Date 06/1 5/1 1 

4. □ Examiner's Comment Regarding Requirement for Deposit 

of Biological Material 



5. □ Notice of Informal Patent Application 

6. □ Interview Summary (PTO-413), 

Paper No./Mail Date . 

7. K Examiner's Amendment/Comment 

8. ^ Examiner's Statement of Reasons for Allowance 

9. □ Other . 



/Jeffrey R West/ 

Primary Examiner, Art Unit 2857 
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DETAILED ACTION 
EXAMINER'S AMENDMENT 

1 . An examiner's amendment to the record appears below. Should the changes 
and/or additions be unacceptable to applicant, an amendment may be filed as 
provided by 37 CFR 1 .31 2. To ensure consideration of such an amendment, it 
MUST be submitted no later than the payment of the issue fee. 

2. Authorization for this examiner's amendment was given in a telephone interview 
with Mr. Sameer Gokhale (Reg. #62618) on March 26, 2012. 

3. The application has been amended as follows: 

In claim 3, lines 1-2, "Claim 1 or 2" has been changed to —Claim 2—. 
In claim 7, lines 1-2, "Claim 5 or 6" has been changed to —Claim 6—. 
In claim 9, line 5, "the plane" has been changed to —a plane—. 
In claim 1 1 , line 2, "Claim 9 or 1 0" has been changed to —Claim 1 0—. 
In claim 13, line 4, "distance or vector" has been changed to —distance—. 
In claim 14, line 10, "distance or vector" has been changed to —distance—. 
In claim 14, line 1 1 , "a receiver" has been changed to —the receiver—. 
In claim 15, line 6, "distance or vector" has been changed to —distance—. 

4. Claims 1 -3, 5-7, 9-1 1 , and 1 3-15 are considered to be allowable over the cited 
prior art for the following reasons: 
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Suzuki et al, "Arrayed Air Jet Based Haptic Display: Implementing an Untethered 
Interface" discloses a force feedback method comprising: placing a receiver at a 
predetermined height above a plurality of nozzles arranged on a plane, the receiver 
including a concave center unit that declines radially outward from an axis of 
symmetry of the receiver to an outer border of the concave center unit, such that the 
shape of the concave center unit is a hemisphere (page 1 , column 2, lines 1 7-25 and 
Figures 1 and 2), selecting a nozzle from among a plurality of candidate nozzles 
arranged on the plane, the selected nozzle having a smallest distance between the 
selected nozzle and the axis of symmetry of the receiver (page 2, column 1 , lines 3- 
17 and 38-48, and Figures 1 and 2), jetting a gas or a liquid from the selected nozzle 
upon an inclined side surface unit of the receiver to convey a force in a direction 
perpendicular to a direction of the jetting gas or liquid toward the axis of symmetry of 
the receiver (i.e. due to the curvature of the receiver, when the air hits the curved 
side of the receiver, the force received inherently includes a perpendicular force) 
(page 1 , column 2, line 1 7 to page 2, column 1 , line 2, page 2, column 1 , lines 3-1 7 
and 38-48, and Figures 1 and 2). 

U.S. Patent No. 4,91 9,507 to DeBerg teaches a windmill comprising a rigid air 
receiver (column 4, lines 1-3) including a concave center unit (i.e. "24A") that 
declines radially outward from an axis of symmetry of the receiver to an outer border 
of the concave center unit (column 2, lines 52-59, column 3, lines 23-28, and Figure 
3) and an inclined side surface unit (i.e. inclined side surface of "26A") that inclines 
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radially outward from the outer border of the concave center unit (column 2, lines 52- 
59, column 3, lines 23-28, and Figure 3). 

JP Patent Application Publication No. 2004-157677 to Iwaki et al. teaches a 
multi-flexible driving mechanism and virtual reality system for receiving force caused 
by jets of air as part of a force feedback apparatus (0001 , lines 1 -4 and 001 0, lines 
1-9) wherein a receiver is provided with a deformation mechanism for changing a 
position or an orientation of the inclined side surface unit (001 2, lines 1 -8 and 001 4, 
lines 1-6), the force feedback apparatus further comprising receiver side surface unit 
control means for controlling the deformation mechanism according to the position or 
the orientation of the receiver measured by the receiver measurement unit (0023, 
lines 1 -7, 0027, lines 1 -1 6, and 0030, lines 1-11). 

U.S. Patent Application Publication No. 2004/0164960 to Jacobus et al. teaches 
a force feedback system and actuator power management. 

U.S. Patent No. 6,433,771 to Yocum et al. teaches haptic device attribute control. 

U.S. Patent No. 5,583,478 to Renzi teaches a virtual tactile system. 

U.S. Patent No. 6,046,726 to Keyson teaches a virtual workspace with user- 
programmable tactile feedback. 

U.S. Patent No. 5,459,382 to Jacobus et al. teaches a method and system for 
providing a tactile virtual reality and manipulator defining an interface device 
therefore. 

JP Patent Application Publication No. 2001-022499 to Suzuki et al. teaches an 
inner force sense presenting device by wind pressure in virtual space. 
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Amemiya et al., Portable Tactile Feedback Interface Using Air Jet" teaches 
portable force feedback displays. 



With respect to claims 1 -3, 9-11,1 3, and 1 5, while the cited prior art teaches 
many of the features of the claimed invention, none of the cited prior art teaches, or 
suggests, a receiver including a concave center unit that declines radially outward 
from an axis of symmetry of the receiver to an outer border of the concave center 
unit, such that a shape of the concave center unit is a hemisphere, and an inclined 
side surface unit that inclines radially outward from the outer border of the concave 
center unit with respect to the axis of symmetry and selecting a nozzle for which I 
Vpn I is the smallest from among candidate nozzles on a plane that satisfy R1^ I 
Vpn I ^ R2 and 0 £ I 0y I £v wherein I Vpn I indicates a distance between a candidate 

nozzle and the axis of symmetry of the receiver, R1 indicates a distance between 
the axis of symmetry of the receiver and an inner border of the inclined side surface 
unit, R2 indicates a distance between the axis of symmetry of the receiver and an 
outer border of the inclined side surface unit, I 6y I indicates an absolute value of an 

angle between a first direction from the candidate nozzle to the axis of symmetry of 
the receiver and a second direction of a force to be provided to the receiver, and y 
indicates a predetermined value for the angle and jetting a gas or a liquid from the 
selected nozzle upon the inclined side surface unit of the receiver to convey a force 
in a direction perpendicular to a direction of the jetting gas or liquid toward the axis 
of symmetry of the receiver. 
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With respect to claims 5-7, while the cited prior art teaches many of the features 
of the claimed invention, none of the cited prior art teaches, or suggests, a receiver 
means including a concave center unit that declines radially outward from an axis of 
symmetry of the receiver means to an outer border of the concave center unit, such 
that a shape of the concave center unit is a hemisphere, and an inclined side 
surface unit that inclines radially outward from the outer border of the concave 
center unit with respect to the axis of symmetry, the inclined side surface unit for 
conveying a force perpendicular to a direction of a jetting gas or liquid toward the 
axis of symmetry of the receiver means, and jet control means for selecting a nozzle 
for which I Vpn I is the smallest from among candidate nozzles on a plane that 
satisfy R1^ I Vpn I ^ R2 and 0 < I 9y I ^y wherein I Vpn I indicates a distance 

between a candidate nozzle and the axis of symmetry of the receiver means, R1 
indicates a distance between the axis of symmetry of the receiver and an inner 
border of the inclined side surface unit, R2 indicates a distance between the axis of 
symmetry of the receiver and an outer border of the inclined side surface unit, I By I 

indicates an absolute value of an angle between a first direction from the candidate 
nozzle to the axis of symmetry of the receiver and a second direction of a force to be 
provided to the receiver, and y indicates a predetermined value for the angle and for 
controlling a jetting means for jetting the gas or a liquid from the selected nozzle. 
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With respect to claim 14, while the cited prior art teaches many of the features of 
the claimed invention, none of the cited prior art teaches, or suggests, a receiver 
means including a concave center unit that declines radially outward from an axis of 
symmetry of the receiver means to an outer border of the concave center unit, such 
that a shape of the concave center unit is a hemisphere, and an inclined side 
surface unit that inclines radially outward from the outer border of the concave 
center unit with respect to the axis of symmetry, a controller to select a nozzle for 
which I V PN I is the smallest from among candidate nozzles on a plane that satisfy 

R1< I Vpn I ^ R2 and 0 < I 9y I <y wherein I Vpn I indicates a distance between a 

candidate nozzle and the axis of symmetry of the receiver, R1 indicates a distance 
between the axis of symmetry of the receiver and an inner border of the inclined side 
surface unit, R2 indicates a distance between the axis of symmetry of the receiver 
and an outer border of the inclined side surface unit, I By I indicates an absolute 

value of an angle between a first direction from the candidate nozzle to the axis of 
symmetry of the receiver and a second direction of a force to be provided to the 
receiver, and y indicates a predetermined value for the angle and to control the 
selected nozzle to jet the gas or liquid upon the inclined side surface unit to convey a 
force perpendicular to a direction of the jet gas or liquid toward the axis of symmetry 
of the receiver. 

5. Any comments considered necessary by applicant must be submitted no later 
than the payment of the issue fee and, to avoid processing delays, should preferably 
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accompany the issue fee. Such submissions should be clearly labeled "Comments 
on Statement of Reasons for Allowance." 



6. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Jeffrey R. West whose telephone number is 
(571)272-2226. The examiner can normally be reached on Monday through Friday, 
8:30-5:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Andrew Schechter can be reached on 571-272-2302. The fax phone 
number for the organization where this application or proceeding is assigned is 571 - 
273-8300. 
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/Jeffrey R West/ 

Primary Examiner, Art Unit 2857 

March 26, 2012 



